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“The use of charcoal (biochar) as a fertilizer is not
a new thing, though it is only within the few
last years that agriculturists have taken much
notice of it.”
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Biochar: Not new for soil additions....

“The use of charcoal (biochar) as a fertilizer is not
a new thing, though it is only within the few
last years that agriculturists have taken much

notice of it.”

-- Pennsylvania Farm Journal (1852)
Editorial (Haldeman) Page 57
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PENNSYLVANIA

FARM JOURNAL,

DEVOTED TO

Agriculture, Horticulture & Rural Economy.

8. 8. HALDEMAN, EDITOR.
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USDA-ARS Biochar Research

e Over 20 locations involved in biochar research
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3 Main USDA-ARS Biochar Research Areas
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l. Biochar for improving soil fertility

Il. Biochar for soil remediation

lll. Biochar impacts on soil microbial communities
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3. Soil Microbial

e Net Soil Greenhouse Gas Production (7 locations)

— Focusing on mechanisms of biochar-microbe interactions

e Chemical and physical interactions
— Sorbed organic compound volatiles = Signaling compounds
» Interactions with microbial enzymes/plant hormones
— Field aging effects / weathering
— Soil moisture interactions

* Impact on microbial populations & diversity
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Current

Ethanol Production
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>30% in MN

wet cake separated

Ethanol Plant Locations Relative to Major
Corn Producing Areas

Bl  Major Comn Areas
P minor Com Areas

Erhanol Plant Status
Major growing arsd s < ombined acoount for TS of total =
[T oy

Prpaated Feiuary 005
o Exieting (364 bin gale)
4 Under Construction (0.75 bin gals)
B Proposed (208 bl guls)
Sources RFA end (ndustry Contads
% World Agricultural Outlook Board

9% of winl naticnel production snnualy
Major and rowin) AT Aarneed from Manonal

Agrculure S pes Service coupty-boeel crop procuction
clalo gvaraged frgm 1958 2600

Souwrce: Cltigroup Investment Research and U.S. Department of Agriculture

-

Ethanol

Ethanol 2 market

DDGS = market

Syrup/thin silage = market

\lr
-1 Minnesotal_om




Proposed New Vision

of Ethanol Plant Production

Ethanol
_ Production
Ethanol = market (unaffected)

(reduced quantities)
DDGS > market

Syrup/thin silage = market

Corn
Production

*Improved sustainability
eImproved nutrient utilization
*Decreased nitrate leaching
*Reduced fertilization requirements
*Reduced N,O production

Heating Oil

Bio-oil

Soil
Applied
Biochar Increased soil

quality and fertility
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MAP Pyrolysis Products

Liquid
Char Organic | Water Gas
Feedstock (%) Phase Phase (%)
(%) (%)

100% Corn stover 27.8 38.9 33.3

DDGS:Corn stover 25:75 26.2 43.7 30.1

DDGS:Corn stover 50:50 25.4 41.8 32.8

DDGS:Corn stover 75:25* 27.0 17.2 28.6 27.2

100% DDGS* 25.0 18.3 27.5 29.2
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Chemical Quality of MAP Biochars

* Biochar elemental properties varied as a function of feedstock ratios
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Laboratory Soil Incubations

Laboratory soil incubations:

e Monitor the production/consumption of
greenhouse gases (CO,, N,0, and CH,)

* Monitor nutrient cycling
Inorganic N-forms
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Soil : N,O Impacts

 Morris, MN Soil — Barnes-Aastad clay loam

% Nitrous Oxide Production
(Compared to Soil Control)
)

2% w/w addition

 Despite linear trends in chemical
composition; no similar linear trends in

the response of the soil microbial system
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Nitrate/Ammonia Sorption

* Direct nutrient sorption to biochar?
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CO, Production — C mineralization

% CO2 Production
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*All biochar additions stimulated soil
CO, production

*Assumption is that the biochar
provided some source of additional

degradable substrates

*However - Not all statistically
significant
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CO, effects — C mineralization

* Assumption: The extra CO, production is of
biochar origin

e Max observed mineralization rate of biochar-C :

* 0.9 ug C/g soil/day -or —<0.1% mineralized after 1 yr
* 99.9% of C remains in the soil after 1 yr

* For comparison:

— Non-pyrolyzed DDGS: 80% C lost in 60 d (cayuenetal, 2010
— Non-pyrolyzed corn stover: 55% C lost in 180 d
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Rosemount, MN Field Plots
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ASA Biochar Community

Visions for a Sustainable Planet

ASA, CSSA, and SSSA International Annual Meetings
Oct. 21-24, 2012 Cincinnati, Ohio

Meeting in Cincinnati, OH
Oct. 21-24, 2012
1 % days of biochar talks:

— Monday morning and afternoon oral session
— Tuesday morning session
— Poster Session Monday late afternoon

Biochar researcher of the year, best presentation and
student poster awards




